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35 C0 0 5 3] «, #BB¥3- 1 5 6 7 5 3 fctt. Ag- 
AU&&K1, Yft£Ol»*«0. 3-8. O^^iffl 
UfcE»li**r*JtE«klK*AtBII**tiT^^. 
Lfc**6, JbEitfRKtt. *%^O*0< Ag*S&*t&ffiJ 

40 A**. Yac£oa»*i«*»ttrt"*»«)EW4±<a: 

^K5<0£C<5* JzE^IT?Ych[^«»*£^T7c3S 
tLTM*Snt^T i. Ta. Zr. Re. In. 
Sn. Zn, MgO«5E*t?tt, *%^04$ja"e^*» 

45 E4iWcE«0)3EWi*a«ttt. a^t)0"C*S^ 

[0 0 5 4] -eoflb, 4#^ip 6-208732, USA 
6 0 0 7 8 8 9Kte, AgCAu, Cu, Pd, Rh^ 

50 L*^U&#6. cnbO^fttCctO, Bfttttt&S 
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$izte&fi:ttftv&r>rz. 

C. Au. Cu, Pd. Mg. Ti. fc«fctfTa«fc9te 

-5 i m&. $ n s < i t> i m<r>7tm £ £tf-e o . 
5~5. o ffi^fttt^-ss^'iti 

S7C*£&llDLfcAg fteAglCtt-t. K 

8SHtttd<|6]±-r*a<. Ag-*±S5c*fc±fEW7c^* 

&*<S. W.lZWtmtte.tffa±-r*tm/-')y h*<* 

— tf-fcftTfe* 7 8 0. 6 5 0. 4 0 5 nmifigfOjfc 
fittfc te tt -5 5 »5p£> 4>S a* 6 fctt * fFfifi L ft. t 
£3. cne^TCiSS'^tfTO. 5 SSJ^±SSJiO-r5i:S» 

Sft:tta*i6]±-r*a<. s 96 ^SAs.tiiseAgicit^. » 

— if-OliCBL. -ttmWOTSil* (CD) T?«7 8 
OnmTSotit, cn*>€>0^1S (DVD) Tit 6 5 
Onmt&O. MIC 2 0 0 2 ¥WI«0^1ttf<i«t&Ttt. 

tf- (4 0 5 nm) 75<S^«cnc* d i*t^iS$ 

[0 0 5 6] ±i55tlS(C c fc4Ifi6{tttia]±^ffl«. 7cS 
oaStctoTfe^ffliS-r-S^. Cu : 0. 5~5. 
0 96. Au : 0. 5~5. 0 96. Pd : 0. 5~3. 0 
96. Mg: 0. 5 — 3. 0%. T i : 0. 5~3. 0 
96. Ta:0. 5~3. 0 96 cDjgBKWr 5 C<i:*«}t 
5t$n*. C»76Mg, TlRtfTate. B&ft&fa 
i^ffidCu. Au. P dlZtt^.X&Z'bCHD, ax h 
a<£<0< £U-5*'J y h*<c&-5. Au-?>Pd£t 
fl-Oft&JKycSS (Ru, Rh. Ir$) fe^fCBKfk 

msLt &mm l t & & n . 

[0 0 5 7] *%WOftt§fge»!«#fflK«Stt. ±E 
fiJt#££WL. A gT£> •£>**. JgK^fgfUiroflM?* 

t $<Oft&S-*>g#7c3& (8*13$ bit fe<0£KK) 
WlcSs^LT&au. Oj. N,SP0>;tfXflfc$H>, 

i§»^T*-5Ag-C ug^&fC^feS-SftT^-S^F 

[0 0 5 8] *»WCtt. ±12 (a) Sfctt (b) codt 
Stt* A gg&fcttX/ty ? 'J V^ffiKJ: 9« 

n*7c* [PJAtfJiffi (a) OfigSO*^. Sfit?{;» 
"r£ffi&tt|6]±7cJff (Cu. Ti. Nd. W. Mo. S 
n. Ge) . S»»ttatflB»fl:ttflI±7C» (Au. N 
i. Y. Nd) ] tt. ¥fgtt*iT-(iAgl;:2ft-5B!$IE 



*<g4i>T>h£^ (ffi. Aufi^^ajS-T-5) *<. XAy 
■e<Ofii<Oj3K»sKffiT A g S££ifl8l£ffMl, 

05 Jt^. ±IE^7C3gA<AgThlJ-yi7X + ICl^-{C#ffi 

[0 0 5 9] X/t 7 ?'J >y<0fiR^li. X^-y* 

U>^y-yyh«itT, jg/S? • »iSffiTf^SL/S:A 
10 gg&£ (£CF. r^saAgS^^^-- Jr-yhttj 
•5) £&ffl ; T.5;r<i:##*Lu. *»;J>5jggAgg£& 

Agl^-y 7 M*<0&3f£WS£ 1 0 0 p pmtl 

Ag££&»KK<o».i!sSfc<£<&.52&. SiAgSS 

20 *-5Ct*<BlfiglC/j:S. 

[0 0 6 0] ft. *jfcf!<0£S*IIttitiB;* 

25 fe2®5"f ^WfcOII. *@6(^roef^6^*Sit^ 

m-rt><0Tfe»3, 2a§i<ASfc-5&js:g 

tt. »y\tt (»B!{ktt) iP^8g^tttC«n*^, St AT 

2@^-ryfr^esi*75c<. maraireiijffawfttte 
[0061] j^Tsiffiwicscf^T^igs^as-rs. 

[0 0 6 23 

tSJKffl] TSSIW1-10I1 ±IS (a) (OAg- 

c ujR^»K«ctJ,6icfe9 ! fUfct)ro-c*-5. («. cn 
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[0 0 6 3] 1 

CO 0 6 4] ST. £llC^-rffi*©fl£#ffljS«><=,fr5 
Ag-TES&^^-r'v h (&® a &7C5?f£ 2 . 0 %g 
W) £JJJ^. DCvy^^a>X/'?y^iJ>y|-«to. 
jSWtf'J/J-tf*- htfBSfi (II*-fX:1150 
mm. mtS 1 mm) _bi;:i¥S 1 0 0 0 AJ)&iAgrS 

[0 0 6 5] ^(C. ±EK»±ifi*. 7tKUV^57 
[0 0 6 6] 

[Si] 







A«-2.0*Sn 




Ag-2.0fcG« 




Ag-2.0VCu 




A|-2.0KNi 




Ag-2.0*Au 




Ag-2.0%Y 




Ag-iONNd 








Ac-2.0fiAI 




Ag-2.0\Ga 




! A*-2.G*ln 




Ac-20%Pd 




Ag-2.0%Pt 





[0 06 7] Slffl?'5Cu, Sn. Ge, Ndro&fifc 
[0 0 6 8] ftttfl 2 

[0 0 6 9] St*. H«s0iJ 1 05K*sHO-5-fe«3&ttaift# 

T*8fB&g«<D*££ ft. BttW-fX: 12. 7X1 
2. 7mmCS(tS-t*-ft:Ci:JWJ1.»ill3Se0iJ 1 tPlftlcU 
T &« A g ~ 7c3&£fSJ8S * JBfiR L fc§af*£f£K L fc. 

It -5 a. »*flJi:LT. flWt?-f7'«)21ttl#* 



[0 0 7 0] 
05 [82] 



d£3* 




Ag-2.0%Sn 


1 137.7 


Ag-2.OTG« 


173.8 I 


Ag-2.0*Nd 


180.4 


Ae~2.0%Cu 


91.4 ! 




19.0 


Ag-2.0*AI 


76.7 


Ag-2.0XMg 


44.7 


A«-2.0%Ca 


49.6 


Aff-2.0Xin 


2S.I 



15 [0 0 7 1] S2e3%ttCXtt«ll £0 8*1£JM?£ 
IS*'infcAg-7cS6^«. V»rtlt»9l«H*3ft»9 0 

20 [0 0 7 2] CttS<O«Sm«fc0. Ag-CuS, Ag- 
SnS. Ag-Gei. A g -N dgcD&£&gttSB3@F 

[0 0 7 3] Hfl£0iJ3 

*Hi5e^ir«. A g - C u -7cS^»KoS«^»c*f 

25 -rsssttKo^T. c u8siras£a*£[ts -tresis 
fc. 

[ 0-0 7 4-] JUKWCtt. A« - C iL=Sat&±*. -f . 
yhMK SSJfiWl £B#CLTAg-Cu:^cg£ 

Lfc. cnecoe*ftE4ic^r. 

[0 0 7 5] 04<fcO, A g - C u -TcS^-Cti. C 
u«UO*»i«jpicf|Hr», g«# (MM 

35 4. 

[0 0 7 6] 4 
*§SS£0yTte. &ffiAg-7ES&*^K<0Ktt^. Rtf 

[0 0 7 7] if. *3»ZSR-4-ftaAg^5cSft&^- 

40 y<yh (^*5c*«r2. 0%^-w) ftffl^. nmwit 

@) *»/SW5:R8*tf5»Lfc». SJffiifcg : 8 0 0 ~ 
2 0 0 nmOfcffltCfclt-SEfrNS <5tttK*t35> £8fl5£ 
Lfc. «3C. &aAgg&fe»ffltC*$tt*, S18 0 
45 0 n m<ORW^Raf«fi 3 9 0 n mOTSttsSftefE?- 
•5. 

[0 0 7 8] 
[S3] 

50 
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A =300nm 


3H>£2Rft: A =390rw 


Ac-Z.OXSn 


96.6 


92.7 


Ag-2.0%G« 


92 0 






98.6 


77.9 


Ag-2.0\Au 


99.7 


92.3 


Aff-2.0*Y 


98.8 


84.2 


Ag-2.0XNd 


97.5 


85.9 




98.3 


88.3 


Aer20%Ai 


96.4 


71.4 


Ag-2.0KGa 


94.9 


97.6 i 


A«-2.0*ln 


94.7 


95.3 


Ag-2.0%Pd 


95.7 


88.9 


Ag-2.0%Pt 


92.8 


81J 



[00 79] £3iC. Sn. Ge. Cu. Au, YS 
tfNdft**2. 0%^^-r-5Ag-7cS&^i^m 
fcSJtS8 0 0 nmt9 0 %£i.±.. Sg3 9 0 nmt70 

CW^Sn, Cu. Au. Y. N d coS-TcStftSsiDL 

[0 0 8 0] *CJ:eK»*fflt». S^JUDM K 
SitLTiSiaigSK!^ (M8 0t. S«9 0XRHC 
T4 8^W^J8a) SttSBI/aroBtfete (Bttfl: 

It) ftMBLfe. JUfcttCtt. JS&iSSlSt&ii&T&OTS- 
tt»Ct3V»TEit»WB«)K»* MMftfitt*) ftSJJS 

©«'>S) ft fftHra CtC J: 0B*tt (B&ffctt) ft 
fFffliLAc. *4fc. ftSAgS^ffKftXaXBKK 
ICttLfcift©. SES8 0 0 nmWSIt^ftfi&tfSE 
13 9 0 nmOEHWftlivt. 

[0 0 8 1] 

»4] 







SRSSKft: A=800nm 


SISSS A=390mr 


A«-2.0%Sn 


-5.8 


-1S.0 


A«-2.(7HG« 


-16.1 


-5.3 




-0.4 


-6.7 


Ag-2.0%Ajj 


-0.7 


-2.5 


! A«-2.0%Y 


♦1.5 


♦5.0 


Ag~2.0»Nd 


+2.1 


♦8.7 


«Aa 


-1.0 


-9.8 


Ag-2.0*AI 


-3.7 


-15.7 


Ag-2.0*Ga 


-18.1 


-5.3 


Ag-2.0HIn 


-11.2 


-8.9 


Aff-2.0XPd 


-07 


-2.4 


Ag-2.0*Pt 


-0.9 


-1.3 



[0 0 8 2] MMCftU&K*0>9%. ttlCCu. A 
u. Y. Nd<DS7C*ftS*rT-5Ag3g-&«£*W<0 
tt'>fi*<'>fc<. B&14 (Bttffctt) CS*T«l«C 
id******. 

[0 0 8 3] H. ±eS3K^S4 0ttJRfttt«r« 



s.«^ern«, «c Ag-cus. Ag-Aus. 

[0 0 8 4] ftffifl 5 

OS *j5ffl»Ttt. Ag-Cu«>n7cafc&«BtC*jt»T. 
C u OTBsJoSftS* ffiftS t *0>8JW£W*fttfK 

»Katt»ifr»<os»*ffiftfiftw^fc. 
[0 0 8 5] g*ffl(cte, ±E^MH:ciut. £&tc 

S^W^lioaft^t^ti-OO. ifflSK18 0 0~2 0 0 n 
10 mroSeBfCtJtt-SRWS! (##£»*) ftSSSLfc. £ 

lt*t*KttflKJI«fr5H£(,&. B5C. 

<tRg7 0 0 nmfC*3lt-5»]«!S»^<OBa»ft^-r. 
[0 0 8 6] -e-coe^. Ag-Cug£-&IC*iHTte. 

CuOBflDfcffC*. «UMSW*tt»^»=l«JnL. l%tt 
15 ifiTSWctfcO. f©^. £»!|5ttfiTLteA. CuS 

J)PS^3%ftfflA5i. MAg£Jt"<. S*r*tt«<«c 

[0 0 8 7] *c±en»ic-pk>T. mmm4tm&<o 

^ffifC<t0 5»^K@<OB^tt (BSEffctt) ftfHffiU 
20 Bfttt&fr&dc*BA]&0HftftB'<ft. 061:. SI 

0 0 nm&tf 3 9 0 n mW£3*s£<i:-&&7tsSS3s*nfit (O 
Hiift^-r. 

[0 0 8 8] @6<t0. HfftCAgS^ICO^Tt 
25 iffiAglctt^. £***«'>«***£ <. SMi:<t0i 

[0 0 8 9] SMMCttAg-CuS^fc-ett. J&S7 0 
0 nm<a£*t3fs«d>SttC u4>MbDICtf:3T/h*<& 

30 Sfc, Kg3 9 0 nm<OS»W>fitt. Cu 

aSjpC#t>T/hS <ft««<. !E feasant" * 

SttiSt*:* < a o . ssunfia* 3 sgmrt-c^ntf se a g 

iCtt^WBWkttliiaiit- *©K»L. 5 36 ft® A. -5.*:. 

MA Bttfttt«(ftTr-SCi*«»*»o/t. 

35 ( 0 0 9 0] fi£oT, RUK»*4B»{fctt<OPf4*ttft 
*»S-e-*»fctt. Ag-CuS&4tttCu : 0. 5 

[0 0 9 1] *ffifl6 
*fU5SWt?tt. Ag-Cu-AuS&^roCu^i 

40 WAu«rief*«it4*ti*K:*»75. *un£ 
[0 0 9 2] Attnct*. hmw 1 Lvmnumzja 

0. Ag-1. 0%Cu-x%Au i/3 =7cS§&Sia 
tfAg-1. 0«Au-x%C uO=7CSa&i?8t (x 
45 (i^ttlS) ft«BXLtSt1^ftf^SfL. HSg0«J4i:^«(73 
^it(C«t 0 &a^&®M<i:CTa8Slt^<i:WB5{gft!a-c 
fc. E7IC. x©*JofitaSS7 0 0 nm<08)»3£*t!S 

tw^ft^-r. 

[0 09 3] 07J:O, Ag-1. 0%Cu-x%Au 
50 <OHtcS^-C«. Ag - Au— 7cS^^<7D^&t|3] 
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iCtt. A u W^SOlCf^l>^IS^^WS»^(i»/f ICJ@*0 

Lxt> 9 8 %&±.<nmst>xm^ix.mm/>m&$nT^ 

fc. — Ag-l. 0%Au-x%C U<7)H7Cga& 
T-fi. C u«jS)lDlCf#t»Ag^^OTS»t^ti9*'>i«l6]l' 

[0 0 9 4] -AiZ. ±R.8L&\Z-mT. fgJS0y 4 
Affile <fcO£*t@iigIBiroifii£tt (ffiJffifttt) fcffffiL 
ft. msiz. mUl&M8i%l#l'&<DlBLm7 0 0mmfc*Jft 
•SK&hSSiftgt. AuSL<teCuCDi&!raa<t»§8& 

[0 0 9 5] ^<DS^. ^-rnOHTcg^&KtJt^T 
t>. HAgjyAg-Cu/Ag-Au (0-7cS&^i: 

[0 0 9 6] JKttfll 7 
*H)S6«T«. Ag-Cu-AuS^+«Autti 

coo9 7] »{*:e«j(c«. sim i tmrnttmizx. 

0. Ag-O. 8 % C u - x % A u <n=7t&&&M!& 

-«-9-C. x-ramsaSt S&S-8--0 0 nm<©SJ»JE-J* 
[0098] 09J:O. ±fE=7cg£&"m. AuOS 

jjna*o~ i xwea-cSft^-a-TTfc 9 5%w±.o# 

[0 0 9 9] JbEtftftlC^fr'T. t&ft^MJ^A 

*!g«Kif «KS& (SJS¥H : 5 S6N a C I @£ : 

£#IJSU SWOSKOiHfttt&ffffiLfc. Ell 
0 iZ. &<t1-h U Z»*i§«Sig 1 2 ^rWWSlroKfi 8 
0 0mmfC:tett-5K#*s£gft:fi<t:. A u^atroBi^ 

[0100] 0 1 0 <fc 0 . tfc A g A g-CuS6 
(Au§*M0©^) -CtiSlt^M^a^^^© 
Au^iULfcAg-Cu-AuS&KliS 

MmM'pmz#mz>b£ < . iiftttfwffi*TBEnT^4 

SMfflKtt. Au£0. 2%&L±mmTZ 

[oion nmm 8 

Ag-0. 8%Cu-l. OSSAuS^- 

[0 10 2] HfcMKtt. fUSEflll tl^«0^*C«t 
0. El lK^-r&filAgGSTcSS&SSJSI <l8E3fiK5i-i: 



LT. Nd. Sn. C e (DS-TtSiS: 0 ~ 5 %<D%LWT$Z 
it^^XW>mLtch<n) ZBfiZLtc8ift : £ft2&L. SIS 
&^j«l8StWMSSW^<!:OTB8^SrSa^. Bill:. ^ 
BSfiX*K>jfciDS<i:il£g7 0 0 n mOmmfctomtOWK 
05 ^tUT. 

[0103] ai i<to. ^-rn<7>&^tc*3t»-ct>. ff 

nsAf. ^&imaB£tt£5%i£finL;fc«^T£-3Tt>8 
5%uU:©ig^£&^£;M6iST£c<h#T£;t. SEo 

10 T. &Wf&#LLX±mftm<Oi&M*1im-T?$>Z>Zi:tf 

>h£<. Nd. G eCIS)ftfi-3t. 

[0 10 4] JfcC. JbEtmiC^T. I?)ffi9»l4<!:l^« 

15 £.012 SfiiSiSKifcllfJ&<Z>i£g 7 0 OmmKfc 

-r. 

[0105] 0 I 2 «fc 0 . J:i5SEa7C^**%W<04f * 

[0106] mmw 9 

25 [0 10 7] M:»#)lZ\tmtem 1 4B««»mi:J:5. 
£ 5 CSt&lA g E5ES&^SKSr^ bfcHWS:^ 

^XhlCJ:*«*ttt«**»ttLfc. S5C. ±EA g 

30 *»E"T4. 
[0 10 8] 
[S5] 



35 



40 







Ag-0.8*Cu - 1 .03tAu-2.OSNd 




A«-0.8*Cu - 1 .OXAu-ZOfcSn 




Ag0.a*Cu — 1 0%Au-2 0\Go 








As-0.8%Cu — 1 .0%Au-2.0%Ni 




j Ab-0.8%Cu — 1 0%Au-2.0%Y 




A«-0.8SCu - 1 J)VUj-2_0*AI 




A«-0.8%Cu— 1 0%ALr-2.0%Ga 




Ag-a8%Cu~ 1 .0%Au-2.0%ln 




Ag-O^V:u- 1 0\Au-2.0%Pd 


ftftt&U 


Aff-0.8XCu - 1 .0%Au-2.OV>t 





[0 10 9] S<fc0. S n. Ge. N d£>&7C5&£8sJra 
45 UfeAgS^&fllSgTti. glS£iSK:bfc?T*IHIte- 

[01 10] mmm 1 0 
50 msawcBJ&tt^ffFflsufc. 
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.[0111] JMt*)Ctt£jg0!l 1 <>:|B]«(73^ffilc«tO. 
01 3lcS-T&®Ag-0. 8%Cu-l. 0%Au- 
X<DBS7im£&mm (XIJ. Sn. Ge. NdO&TC 
"iff) 6*«EL£lt»£ffs»Lfctt. HJg0iJ2<i:ig«(O^ 

[0 T 1 2] 0 1 3 «fcO. SB97L^W^tt»Z(¥^AgS 
(fW8tT-5(gc03|®S£g) ttliflnU A 
g-C u -AuHTcS&^ai/^AgtCtt^. 

[0 113] BlTWIIJSfiSJ 1 l~15li. ±E (b) <D 
Ag -#±Sg7C&&&t3Bi£*.kK&§*LfcfccO-C<& 
ft. cn^cDIgM^JTli. NeoarkSMode 

i 8 i oafeigss otsstB) z&mLTE.fnmzm%.i< 

[0 114] Sffifl l l 

S^SIStg (T EM) ^fflUtaSLfc. 
[0 115] ISK^tUTH, . DC7nhO>X 

(S«-*M X : [Eg 5 0mm. fSlmm) JiCJSS 1 
50 0Aff)SISl (SStafJg®) . EPS. $&Ag. ft 
Au. Ag-0. 9%Cu-l. 0%Au, Ag-0. 
5%Nd, Ag-0. 5%Nd-0. 9%Cu-l. 0 

%Auv>&&&mmzBiiiL^rc.w&$:m^-ft. ft. mm. 

USk<Dikmt&&.8 0"C. IS90%. «8fB$ffil4 8&* 

ffliit. cnbOiK^s-^^, 0 1 4 ~ 2 3 ic^-r. 

C©-5"6. 01 4ttlMAg(r*3ttSii5®®SiSSiflfroe 
01 5fi|3eAglC:fctt-5ii5iaiSiSiSSfc& 

ojas^-r^H. 0 1 6 te$eA u tct5»i-^K®jsaa 

&1ftV>1km&7F:-t^-n, 0 1 7 fi*6A u »C*(t-5BfliiI 
SlSSrfgO&gfcjn-f^S. 0 1 8«Ag-0. 99SC 
u-1. 0 9SAuC*3tt2>B®SSK»gffO«LS*^-r 
^S. 019«Ag-O. 9%Cu-l. 0XAul:« 

vzmmmm&&iikv>i&m ! £7ii-r2fm. m 2 0 «a g - 

0. 5%NdlZ*5ft-5il!fiiaSSCS%9ticoe:S«^-r3? 
g. 02 1teAg-O. 5%Nd»C*5tt-5Sfii9aH8i 
SO^SS:^-r¥Sf. 02 2«Ag-0. 5S6Nd- 
0. 9 55CU-1. 0 9SAulCfctt-5Sii?iiiSStSfcli1l<0 
SaS^-t^SC, 023«Ag-O. 5%Nd-0. 9 
%Cu-l. 0 % AutZfc&t3iSi&;S!SKS&&0&&£ 

[0 1 1 6] 0«fcf). ffiAuSKTtiS^HKfllr^TifiS 
SSmoSft^.h'M.e.n^^ (0 1 6&tf 1 7) <75IC 
#U &&Agi$8g (0 1 4&tfl 5) RCJCAg - 0. 9 

%cu- i. o%Aumm (01 8&c<i 9) t«. #j 

S. C*lE»U Aglca-±^7cS«^DLfcAg- 
0. 53SNd?5JIg (02 0RU2 1) R&Ag - 0. 5 
%Nd- 0. 9 36Cu-l. 0%Au?3& (02 2Rtf 



2 3) T-(i, &%lV)ffl®:V&ik*m<»$Z<t\3.f(3iitt<. 

%t±m7tm<owtMz*. k> a gs&^jSKroetfiSgA^L 

<«lfol;*n£C<!: 
[0117] 1 2 

[0118] nmm 1 1 iPi«icLT0 2 4 leers'* 
■e<osi*€r0 2 4 tc^-r. 

10 [0 1 1 9] l*©Ag&^9%, $&±£7c3?€:8sfln 
IftAg- 1 9SNdRtfAg- 1 9S Yte. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the reflecting layer or translucent reflecting layer excellent in the endurance characterize by contain in 
total at least one sort of elements choose from the group which become a list from Nd, Sn, and germanium in Cu 
more than 0.5% ( it be the same the semantics of atomic %, and the following) 0.5 to 3%, or consist of; and/or an 
Ag radical alloy of rare earth elements which contain a kind 0.1% or more at least for optical information record 
media. 

[Claim 2] A reflecting layer or a translucent reflecting layer excellent in the adhesion characterized by consisting 
Ag radical alloys which contain in total at least one sort of elements chosen from the group which becomes a list 
from Nd, Sn, and germanium 0.5% or more about Cu 0.5 to 3%. 

[Claim 3] The reflecting layer according to claim 2 or translucent reflecting layer to which a reflection property a 
oxidation resistance are raised by containing in total at least one sort of elements chosen from the group which sa 
Ag radical alloy becomes from Au, Y, and Nd further 0.2 to 5.0%. 

[Claim 4] The reflecting layer or translucent reflecting layer by which the diameter growth of crystal grain of Ag 
characterized by consisting of Ag radical alloys of rare earth elements which contain a kind 0,1% or more at leas 
was controlled. 

[Claim 5] Said rare earth elements are the reflecting layer according to claim 4 or translucent reflecting layer whi 
isNdorY. 

[Claim 6] Furthermore, the reflecting layer according to claim 4 or 5 or translucent reflecting layer to which 
oxidation resistance is raised by containing in total at least one sort of elements chosen from the group which 
consists of Au, Cu, Pd, Mg, Ti, and Ta 0.2 to 5.0%. 

[Claim 7] The optical information record medium equipped with the reflecting layer or translucent reflecting laye 
which consists of Ag radical alloys according to claim 1 to 6. 

[Claim 8] The sputtering target for optical information record media characterized by consisting of Ag radical 
alloys according to claim 1 to 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The adhesion over other thin films with which this invention constitutes disk substrates 
(polycarbonate substrate etc.) and a disk especially in [detail excellent in endurance ; Diffusion of Ag is controlle 
(It may be made to represent with "the adhesion over a substrate etc." hereafter) It is related with the sputtering 
target for reflecting layers of an excellent in structural stability in semantics that grain growth is controlled 
reflecting layer [ for] light information record media ] or translucent reflecting layer (reflecting layer for optical 
disks, or translucent reflecting layer for optical disks), and light information record medium, and an optical 
information record medium. Since the reflecting layer of this invention also has the high reflection factor, it is us 
suitable for erasable optical disks (optical disk in which repetition record and playback are possible), such as wri 
once optical disk (playback is repeatedly as possible as record only for 1 time);CD-R/W, such as read-only optic 
disc (writing and modification are impossible);CD-Rs, such as CD-ROM and DVD-ROM, and DVD-R, DVD- 
RAM, DVD-RW, DVD+RW, and PD, etc. 
[0002] 

[Description of the Prior Art] Although there are some classes of optical disks, it will be divided roughly into thr 
kinds, ** read-only disk, ** erasable (phase change mold) disk, and ** postscript mold disk, if it carries out from 
viewpoint of a record playback principle. 

[0003] Among these, protective coat layers, such as a reflective membrane layer which uses Ag, aluminum, Au, 
as a base material, and UV hardening resin protective coat layer, come to carry out the laminating of the read-onl 
disk of ** on transparent plastic bases, such as a polycarbonate base, fundamentally. The above-mentioned read- 
only disk forms record data by the concavo-convex pit prepared on the transparent plastic base, and reproduces d 
by detecting the phase contrast and the reflective difference of laser light which were irradiated by the disk. As 
shown in drawing 1 besides the above-mentioned laminating type, the data with which there are also lamination 
a thing which comes to carry out the laminating of the UV hardening resin protective coat layer 5 further through 
glue line 3, and this recorded the base material which formed the translucent reflective membrane layer 2 on the 
transparent plastic base 1, and the base material which formed the reflective membrane layer 4 on each above- 
mentioned reflective membrane layer and an above-mentioned translucent reflective membrane layer are read. B 
the method which carries out record playback on one side, data are read-only (writing and record are impossible) 
and CD-ROM, DVD-ROM, etc. are mentioned as an optical disk which adopted such a method. 
[0004] Next, the erasable (phase change mold) optical disk of the above-mentioned ** controls the power and 
irradiation time of laser light, data are recorded by forming 2 phase condition of a crystal phase and an amorphou 
phase in a record layer, and data are detected by detecting reflection factor change of a bi-phase by laser (playbac 
In this play back system, record and playback are repeatedly possible and it can usually record about hundreds of 
thousands times repeatedly from thousands of times. As the basic structure of the above-mentioned erasable optic 
disk is shown in drawing 2 , on the transparent plastic base 1, the various thin film layers of a dielectric layer 7, t 
record layer 8, a dielectric layer 7, the reflective membrane layer 4, and UV hardening resin protective coat layer 
carry out a laminating, and come, and CD-RW, DVD-RAM, DVD-RW, DVD+RW, etc. are mentioned as an 
optical disk which adopts this method. 

[0005] Moreover, the write once optical disk of the above-mentioned ** generates heat and deteriorates the 
coloring matter of a record thin film layer (organic-coloring-matter layer) by the power of laser light, records dat 
by making a groove (slot beforehand minced by the substrate) deform, and detects data by detecting the differenc 
of the reflection factor of a deterioration part, and the reflection factor of a non-deteriorated part (playback). The 
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basic structure of a write once optical disk is shown in drawing 3 . For one, as for an organic-coloring-matter lay 
and 4, a transparent plastic base and 6 are [ a reflective membrane layer and 5 ] UV hardening resin protective 
layers among drawing. In this play back system, it is the description that the data recorded once is not rewritten ( 
reproduces repeatedly with record of a limitation once), and CD-R, DVD-R, etc. are mentioned as an optical disk 
which adopts this method. 

[0006] In each above-mentioned optical disk, it excels in many properties, such as adhesion over a reflection fact 
thermal conductivity, thermal shock resistance, chemical stability [especially, corrosion resistance (oxidation 
resistance)], a substrate, etc., and it is required for the reflective thin film layer ingredient that there is little aging 
a recording characteristic etc. 

[0007] For example, since the reflective thin film layer for erasable optical disks of the above-mentioned ** serv 
as the heat dissipation thin film layer, to excel in thermal conductivity further besides the above-mentioned prope 
is demanded. In especially high density record, it is indispensable that the thermal conductivity of the viewpoint 
the improvement in recording density to a reflective heat dissipation layer is large. However, the actual condition 
that the charge of reflecting layer material which satisfies these demand characteristics is not yet offered. 
[0008] For example, there is a fault that it is still inadequate in respect of a reflection factor although aluminum 
alloy currently use widely as a reflective thin film layer ingredient for erasable optical disks has comparatively h 
reflection factor and corrosion resistance ( chemical corrosion resistance) to the laser wavelength ( 780nm, 650nm 
use for record playback, and a reflection factor is inferior as compared with Au system or Ag system. Furthermor 
compared with Au system, it is inferior to chemical stability, and also the fault that thermal conductivity is low is 
held. There is also a fault of being inferior to the high temperature conductivity especially demanded by each dis 
of an erasable type and a postscript mold. Therefore, in having used aluminum alloy for the reflective thin film 
layer, there was fault that it was difficult to make many properties required of the reflecting layer concerned 
provide, consequently constraint arose in the structure of a disk or a design. 

[0009] Then, although using Au, Ag, and Cu as a charge of reflective thin film material is proposed instead of 
aluminum alloy, it has the problem hung up over below, respectively. 

[0010] for example, pure - the alloy which uses Au or Au as a principal component is excellent in chemical 
stability, there is little aging of a recording characteristic, and although there is an advantage that a high reflectio 
factor, high corrosion resistance, and high temperature conductivity are obtained, Au is very expensive and is no 
practical. Furthermore, there is a problem that sufficient reflection factor is not obtained, to the blue laser 
(wavelength of 405nm) used as next-generation main laser wavelength. 

[001 1] moreover, pure - although the alloy which uses Cu or Cu as a principal component is cheap, it is inferior 
corrosion resistance (especially oxidation resistance), and also the fault that the reflection factor to blue laser is lo 
is held like Au system. Consequently, there is a possibility of causing the dependability (endurance) fall of a disk 
[0012] moreover — pure - with the alloy which uses Ag or Ag as a principal component, although the high 
reflection factor which was excellent in 400-480nm of a practical use wavelength region enough is shown, in agi 
of corrosion resistance arid a recording characteristic, there is a fault of being inferior to Au system reflective film 
[0013] Furthermore, when each ingredient of Above Au, Ag, and Cu is used, the problem of being inferior to the 
adhesion over a substrate etc. also has each. Other thin films and adhesion force which are in contact with the 
interface of the reflective heat dissipation layer concerned decline by the thermal impact according [ the reflectiv 
heat dissipation layer of an optical disk ] to a thermo cycle in connection with record repeatedly. Consequently, t 
fall of effectual heat conduction and the nonuniformity of heat conduction arise, finally a jitter etc. increases, and 
the record reproducing characteristics of a disk will come to deteriorate remarkably. 

[0014] On the other hand, also in the reflective thin film layer of the write once optical disk of the above-mention 

**, the same problem as the erasable optical disk of the above-mentioned ** has arisen. 

[0015] In the optical disk of the above-mentioned postscript mold, the alloy which uses Au or Au as a principal 

component is used widely as a charge of reflective thin film layer material. To the laser wavelength (780nm, 

650nm) used for record playback, these ingredients can attain 70% or more of high reflection factor, even if an 

organic-coloring-matter layer exists. However, Au is very expensive and causes [ main ] a cost rise as mentioned 

above. 

[0016] Then, instead of the above-mentioned ingredient, using Ag, Cu, and aluminum as a reflective thin film 
material is proposed. However, with the alloy which uses pure Ag and pure Cu as a principal component, there is 
fault of being inferior to corrosion resistance, like the above-mentioned. 

[0017] Moreover, there is a problem of being inferior to endurance, with the alloy which uses pure aluminum or 
aluminum as a principal component That is, if the alloy which uses pure aluminum and pure aluminum as a 
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principal component is used for the reflective thin film layer of an optical disk, since disk properties, such as 
decline in the reflection factor by migration or the chemical reaction and an increment in an error, will tend to 
produce aging, it is difficult to use it for the write once optical disk as which advanced dependability is required. 
Furthermore, aluminum ingredient has a low reflection factor, and with aluminum radical alloy which added 
especially the alloy element, a reflection factor becomes still lower, and when an organic-coloring-matter layer 
exists, it also has the problem that 70% or more of high reflection factor cannot be attained. 
[0018] 

[Problem(s) to be Solved by the Invention] Thus, the reflective thin film layer for optical disks is not yet provide 
with the metal thin film layer with which are satisfied of all these demand characteristics, in spite of requiring tha 
many properties, such as adhesion over a high reflection factor, chemical stability (especially oxidation resistanc 
a substrate, etc., structural stability, the stability of a recording characteristic, and low cost, should be fulfilled in 
order to obtain a reliable medium. Although Au is most excellent in respect of a reflection factor, chemical stabil 
etc., cost costs dearly and also there is a problem that a reflection factor falls sharply, by the blue laser (waveleng 
of 405nm) of next-generation specification. 

[0019] This invention is made in view of the above-mentioned situation, and the purpose has endurance [the 
adhesion; structural stability over other thin films which constitute a disk substrate and a disk especially in a deta 
not to mention having a high reflection factor in offering the sputtering target for good new reflecting layer and 
translucent reflecting layer for optical information record media, an optical information record medium, and opti 
information record media. 
[0020] 

[Means for Solving the Problem] The reflecting layer for optical information record media or a translucent 
reflecting layer excellent in the endurance concerning this invention which could solve the above-mentioned 
technical problem (a) [ whether at least one sort of elements chosen from the group which becomes a list from N 
Sn, and germanium 0.5% or more about Cu are contained 0.5 to 3% in total, and ] And/or, it has a summary at th 
place which consists of Ag radical alloys of (b) rare earth elements which contain a kind 0.1% or more at least. In 
addition, the translucent reflecting layer (film) in this invention means the thin film which has 20 - 80% of 
transmission about, although it is the film used as reflective film of the medium which performs multilayer recor 
more than two-layer on disk one side and transmission and a reflection factor are prescribed by the configuration 
a disk. Moreover, it is the thin film used for disk one side as the reflective film of monolayer record, or reflective 
film of the lowest layer of multilayer record, and transmission is about 0%, and the reflecting layer (film) in this 
invention is 70% or more about, although a reflection factor is prescribed by the configuration of a disk. 
[0021] Here, the reflecting layer or translucent reflecting layer which it comes to consist of Ag radical alloys (for 
to be hereafter called an Ag-Cu system alloy) which contain in total at least one sort of elements chosen from the 
group which becomes a list from Nd, Sn, and germanium 0.5% or more about (a) Cu 0.5 to 3%, and to contain is 
excellent in endurance for the purpose of excelling in the adhesion over a substrate etc. 

[0022] In the above-mentioned Ag-Cu system alloy, since a reflection property and oxidation resistance are raise 
it is the mode with desirable all which contains in total at least one sort of elements chosen from the group which 
consists of Au, Y, and Nd further 0.2 to 5.0%. 

[0023] On the other hand, as a result of controlling diffusion of Ag and controlling grain growth, the reflecting 
layer or translucent reflecting layer of (b) rare earth elements which it comes to consist of Ag radical alloys (Ag- 
rare-earth-elements alloy) which contain a kind (preferably Nd and/or Y) 0. 1% or more at least is excellent in the 
stability of the crystal structure, and leads to the practical effectiveness of the stability of a recording characterist 
as a result endurance. 

[0024] In the above-mentioned Ag-rare-earth-elements alloy, since oxidation resistance is raised, it is the desirab 
mode which contains in total at least one sort of elements further chosen from the group which consists of Au, C 
Pd, Mg, Ti, and Ta 0.2 to 5.0%. Especially Ag-rare-earth-elements alloy that added Au, Cu, and Pd can raise 
oxidation resistance further, it being useful and controlling decline in the reflection factor by alloying. 
[0025] The reflecting layer for optical information record media or translucent reflecting layer of this invention c 
be especially used suitable for the optical disk of a postscript mold and a read-only mold, although it may be 
applied to both a read-only mold an erasable type and a postscript mold. 

[0026] Moreover, the optical information record medium equipped with the above-mentioned reflecting layer for 
optical information record media or translucent reflection and the sputtering target for optical information record 
media which consisted of above-mentioned Ag radical alloys are also included within the limits of this invention 
[0027] 
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[Embodiment of the Invention] this invention persons have inquired wholeheartedly from a viewpoint of offering 
the ingredient which was excellent in especially the improvement in endurance among many properties required 
the reflecting layer for optical information record media, or a translucent reflecting layer (it may be made 
representing with a "reflecting layer" hereafter). The adhesion over other thin films which constitute ** disk 
substrates (polycarbonate substrate etc.) and a disk concretely as an index of the improvement in endurance in th 
invention When endurance is raised by making it (it may be made to represent with "the adhesion over a substrat 
etc." hereafter), and improve, ** As a result of controlling diffusion of Ag and controlling grain growth, it excell 
in structural stability, and in case [ both ] endurance was finally raised, it hung up, and the experiment was 
conducted from this viewpoint. 

[0028] this invention persons formed in the detail Ag radical alloy thin film set to Ag from various component 
presentations by the sputtering method using Ag radical alloy sputtering target which added and produced variou 
elements, and evaluated the property as a reflective thin film layer in it. Consequendy, it became clear that Ag 
radical alloy thin film containing at least one sort of elements chosen from the group which consists of Cu of (a) 
specified quantity, and Nd, Sn and germanium is extremely excellent in adhesion with a substrate etc. fiirthermor 
at least one sort of elements chosen from the group which consists of Au, Y, and Nd in the above-mentioned Ag- 
system alloy - specified quantity addition — carrying out (especially -- desirable - Au - containing — further — 
and Nd - a kind being added at least) - while finding out that a reflection property and corrosion resistance 
(especially oxidation resistance) improved, it became clear that Ag radical alloy thin film containing the rare eart 
elements of (b) specified quantity is extremely excellent in structural stability, furthermore, at least one sort of 
elements chosen from the group which consists of Au, Cu, Pd, Mg, Ti, and Ta in the above-mentioned Ag-rare- 
earth-elements alloy - specified quantity addition - carrying out (especially - desirable - Au, Cu, and Pd - a k 
being included at least) - a header and this invention were completed for corrosion resistance (especially oxidati 
resistance) improving. 

[0029] Generally, a reflection factor is in the inclination which decreases compared with the case of pure Ag, wh 
an alloy element is added to Ag. However, when a component presentation and addition of an alloy were 
appropriately adjusted like this invention, reduction in a reflection factor is not only controllable to permissible 
within the limits, but compared with the former, it was able to attain many properties including endurance, such a 
adhesion and structural stability, with the high level. 

[0030] Hereafter, sequential explanation is given about the requirements which constitute the reflecting layer for 
optical information record media of this invention (a), and (b). 

[003 1] (a) Contain Cu 0.5% or more in the reflecting layer or the translucent reflecting layer above-mentioned 
mode which it comes to consist of Ag radical alloys (Ag-Cu system alloy) which contain in total at least one sort 
elements chosen from the group which becomes a list from Nd, Sn, and germanium 0.5% or more about Cu 0.5 t 
3%. It consists of Ag radical alloys which contain in total at least one sort of.elements chosen from the group wh 
consists of Nd, Sn, and germanium 0.5 to 3%. That is, when the maximum important point of the above-mention 
invention carries out specified quantity addition of the above-mentioned element, it is in Ag radical alloy at the 
place which showed clearly that the adhesion over a substrate etc. improves remarkably. 
[0032] According to this invention persons 1 examination result, first, with the Ag-Cu alloy thin film, when the 
adhesion over a substrate etc. improved and the addition of Cu became 0.5% or more, compared with the pure Ag 
thin film, it turned out comparable or that the outstanding adhesion effectiveness beyond it is shown, so that there 
were many Cu additions. However, when a reflection property and relation with corrosion resistance (especially 
oxidation resistance) are taken into consideration, it is desirable to define the upper limit to 5% (preferably 3%). 
is because these properties will tend to fall so that there are many Cu additions if the reflection property of an Ag 
Cu alloy thin film and oxidation resistance are investigated. 

[0033] Here, the relation of Cu content, and the oxidation resistance/reflection property in an Au-Cu alloy is 
explained in full detail. First, although it is about the relation between Cu content and oxidation resistance, 
generally oxidation resistance is estimated by the decrement of a reflection factor. And when oxidation resistance 
evaluated from the decrement of the reflection factor in a long wavelength region (for example, field with a 
wavelength of 800-600nm), the effectiveness of a request of Cu content at less than 0.5% is not demonstrated 
enough, but if Cu content becomes 0.5% or more, oxidation resistance will also improve as a content increases an 
the effectiveness will be saturated near 3%. On the other hand, although oxidation resistance improved gradually 
with addition of Cu and oxidation resistance became max near 1%, when it added more than it, oxidation resistan 
began to fall conversely, and when oxidation resistance was evaluated from the reflection factor decrement in a 
short wavelength region (for example, field near the wavelength of 390nm), when Cu content exceeded 5%, 
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compared with pure Ag, it turned out that oxidation resistance is inferior. 

[0034] Next, it turned out that a high reflection factor is shown compared with pure Ag when there are few Cu 
contents as 0.3 - 3%, but a reflection factor will become low compared with pure Ag in Ag alloy thin film which 
made Ag contain Cu although it is about Cu content and the relation of a reflection property if Cu content exceed 

3%. 

[0035] Therefore, in order to also secure the further excellent adhesion effectiveness, maintaining a high reflectio 
property and corrosion resistance, it is desirable to control the addition of Cu in 0.5 - 5% of range. 
[0036] In addition, also in the conventional reflecting layer for optical information record media, there is an 
example using an Ag-Cu radical alloy. However, even if it scrutinizes which contents that the adhesion over a 
substrate etc. is raised by carrying out specified quantity addition of the Cu like this invention, it is not indicated 
all to it. 

[0037] For example, the optical recording medium with which the reflective film consists of 0. 1 to Cu: 15 atom % 
and 85 to Ag:99.9 atom % is indicated by JP,10-177742,A. However, even if it scrutinized the official report 
concerned, there is only recognition of extent "moreover the thin film which added Cu of the amount of 
specification to Ag is excellent in corrosion resistance with a high reflection factor", and the above-mentioned 
official report defined the addition of Cu from a viewpoint of corrosion resistance and a reflection property to the 
last 

[0038] moreover, the alloy of Ag-Pd and/or Cu is suitable for the reflecting layer of a compact disk to JP,6- 
208732,A - the purport publication is carried out. As the reason, these alloys show the outstanding environmenta 
stability, and it excels in corrosion resistance.; it has hung up that an Ag-Pd alloy has a very good adhesive prope 
to an organic polycarbonate substrate especially. However, neither indication nor suggestion is carried out to the 
above-mentioned official report to having the adhesion effectiveness excellent in the Ag-Cu alloy like this 
invention. 

[0039] Thus, in the field of an optical information record medium, the knowledge that it is effective carrying out 
specified quantity addition of the Cu for the purpose of the improvement in adhesion to a substrate etc. is not 
known conventionally, but is begun and found out by this invention persons. 

[0040] Furthermore, in the above-mentioned mode, it is required to add in total at least one sort of elements chos 
from the group which consists of Nd, Sn, and germanium in 0.5 - 3% (preferably 0.5 - 2%) of range. At less than 
0.5%, the account operation of the improvement in adhesion is not enough demonstrated for the sum total additio 
of these elements, but on the other hand, if the sum total addition of the above-mentioned element exceeds 3%, th 
operation concerned will fall conversely and the engine performance as a reflecting layer for optical information 
record media will carry out under degradation. 

[0041] In addition, since effectiveness manifestation fields differ between the above-mentioned elements, the 
desirable addition of each element is different a little. Specifically, controlling to Nd: 1 .0-3.0%, Sn:0. 5-2.0%, and 
germanium:0. 5-3.0% of within the limits is recommended. 

[0042] In addition, it is desirable to carry out content of at least one sort of elements chosen from the group whic 
consists of Au, Y, and Nd further in this invention for the purpose of the further improvement in the basic proper 
(namely, [a reflection factor and corrosion resistance (oxidation resistance)]) required of the reflecting layer for 
optical information record media 0.2-5.0% (preferably 0.4 - 3.0%) in total. At less than 0.2%, the above-mention 
operation is not enough demonstrated for the sum total addition of these elements, but on the other hand, if the su 
total addition of the above-mentioned element exceeds 5.0%, the operation concerned will fall conversely and th 
engine performance as a reflecting layer for optical information record media will carry out under degradation. 
[0043] It is desirable to carry out content of the Au 0.3 to 5% (preferably 0.4 - 3.0%) also especially in the above 
mentioned element It is because corrosion resistance (especially oxidation resistance) moreover improves furthe 
compared with pure Ag, the alloy which added Au of the above-mentioned range into the Ag-Cu system alloy 
maintaining a very high reflection factor comparable as pure Ag. 

[0044] The anti-oxidation disposition top effectiveness by Au addition is seen here so notably that there are in 
general many additions of Ag, and it mainly appears notably in the result of control of a reflection factor decreme 
in a short wavelength region (for example, field near 390nm). On the other hand, even if it adds more than it, the 
corrosion-resistant improvement effectiveness is saturated with a long wavelength region (for example, 600-800n 
field), and since Au is an expensive element, it is economically useless [ the effectiveness ], although the decrem 
of a reflection factor is controlled by Au addition of about 0.3% of **** small quantity in it. Moreover, if Au 
addition exceeds 5%, a reflection factor will fall compared with pure Ag. These results were synthetically taken 
into consideration and the desirable addition of Au was set to the above-mentioned range. 
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[0045] Furthermore, it is effective when addition of Y and Nd also demonstrates the above-mentioned operation 
effectively. Since effectiveness manifestation fields differ between each element, the desirable addition of each 
element is different a little. Specifically, controlling to Au:0.5-1.5%, Y:l - 3%, and Nd:l-3% of within the limits 
recommended. In above-mentioned within the limits, it is because a high reflection factor comparable as having 
used the pure Ag thin film is maintainable. 

[0046] Although the reflecting layer for optical information record media of this invention contains the above- 
mentioned component and is Remainder Ag, it is the range which does not spoil an operation of this invention 
further, and may add other components other than the above-mentioned component. For example, noble metals a 
transition elements (except for what was mentioned above), such as Pd and Pt, may be positively added for the 
purpose of property grant of the improvement in a degree of hardness etc. Moreover, the impurity beforehand 
contained in the gas constituents of 02 and N2 grade and the Ag-Cu radical alloy which is a dissolution raw 
material may be contained. 

[0047] (b) It is constituted from the reflecting layer or the translucent reflecting layer above-mentioned mode of 
rare earth elements which it comes to consist of Ag radical alloys (Ag-rare-earth-elements alloy) which contain a 
kind 0. 1% or more at least by Ag radical alloy of rare earth elements which contains a kind 0. 1% or more at least 
That is, the maximum important point of the above-mentioned invention is in Ag radical alloy at the place which 
showed clearly that endurance improves, as a result of [ of rare earth elements ] controlling the diameter growth o 
crystal grain of Ag and excelling in the stability of a recording characteristic, when a kind (preferably Nd and/or 
is added 0. 1% or more at least. 

[0048] According to this invention persons' examination result, in the environmental test (temperature of 80 degr 
C, 90% of humidity), when adding rare earth elements 0.1% or more, with Ag-rare-earth-elements alloy thin film 
turned out that the diameter growth of crystal grain which controls increase of the diameter of crystal grain result 
from diffusion of Ag is controlled. However, when relation with a reflection property is taken into consideration, 
is desirable to define the upper limit to 3% (preferably 2%). It is because a reflection property will tend to fall so 
that there are many additions of rare earth elements if the reflection property of Ag-rare-earth-elements alloy thin 
film is investigated. In addition, Ag radical alloy which added rare earth elements 0. 1% or more to Ag was also 
understood that it excels in chemical stability (especially oxidation resistance) compared with pure Ag. 
[0049] Thus, Ag-rare-earth-elements alloy thin film which added rare earth elements to Ag is remarkably excelle 
also in structural stability while it is excellent in oxidation resistance. Since Ag diffuses especially the pure Ag th 
film created by membrane formation processes, such as sputtering, including many defects, such as an atomic ho 
and it condenses easily, under the conditions of an environmental test, increase of the diameter of Ag crystal grai 
becomes easy to take place. On the other hand, it turned out that most increases of the diameter of Au crystal gra 
are not accepted even if it carries out under an environmental test similarly in the case of a pure Au thin film, but 
there is a big difference in the structural stability of a pure Ag thin film and a pure Au thin film, increase of such 
diameter of crystal grain - heat conduction of a thin film, change and a stress condition, film reinforcement, and 
interface — finally it leads to degradation of the recording characteristic of a medium with change of description. 
Then, when this invention persons inquired wholeheartedly and the rare earth elements which have a bigger atom 
radius were added to Ag atom that increase of such a diameter of Ag crystal grain should be prevented, a header 
and this invention were completed for diffusion of Ag being controlled and growth of the diameter of crystal grai 
being controlled. 

[0050] Although the element belonging to 3 A group, i.e., Sc and Y, lanthanoids 15 element, and actinoid 15 
element are mentioned, if the rare earth elements used for this invention take into consideration cost, the amount 
industrial circulation, etc., especially use of Nd and Y will be recommended. As for the above-mentioned rare ea 
elements, adding 0.3% or more preferably is desirable 0. 1% or more. Even if it adds more than it, it is because th 
above-mentioned operation is saturated. These rare earth elements may be used independently, and even if they u 
two or more sorts together, they are not cared about. 

[0051] However, when a reflection property is taken into consideration, it is desirable to define the upper limit to 
3.0%. Although it has hung up making it a reflection factor comparable as a pure Au thin film in this invention in 
the wavelength of 650nm used with common DVD as one of the target level of a reflection property, it is because 
reflection property will fall remarkably if the addition of rare earth elements exceeds 3.0%. It is 2.0% or less mor 
preferably. Furthermore, in the above-mentioned range, since oxidation resistance was also good compared with 
pure Ag, it turned out that a desired thin film is obtained. 

[0052] Therefore, maintaining a high reflection property and corrosion resistance, in order to control growth of th 
diameter of Ag crystal grain, it is still more desirable to control the addition of rare earth elements to 0. 1% or mo 
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(preferably 0.3% or more) and 3.0% or less (preferably 2.0% or less). 

[0053] In addition, the optical recording medium which has the reflecting layer which added transition metals, su 
as Y, 0.3 to 8.0% into the Ag-Au alloy is indicated by JP,3- 156753, A. However, like this invention, about a 
technical problem called the diameter control of Ag crystal grain, it does not mean in the above-mentioned offici 
report at all, but there is no publication of the purport which adds transition metals, such as Y, from this viewpoin 
in it. By each element of Ti, Ta, Zr, Re, In, Sn, Zn, and Mg which are enumerated as a matter of fact as an eleme 
in which Y and equivalent effectiveness are shown in the above-mentioned official report, there is almost no grai 
growth suppression effectiveness of the thin film which is the description of this invention, and that it is a differe 
thing can understand invention and this invention of a publication easily in the above-mentioned official report a 
from this viewpoint. 

[0054] In addition, the method of adding elements, such as Au, Cu, Pd, and Rh, to Ag, and improving endurance 
indicated in JP,6-208732,A and USA6007889. However, although corrosion resistance has improved by these 
approaches, it was still inadequate for controlling aging of the structure of Ag alloy thin film. 
[0055] In the above-mentioned Ag-rare-earth-elements alloy, since oxidation resistance is raised further, it is the 
desirable mode which contains in total at least one sort of elements further chosen from the group which consists 
Au, Cu, Pd, Mg, Ti r and T a 0.5 to 5.0.% . Compared with pure Ag, oxidation resistance of Ag radical alloy thin fil 
which added rare earth elements to Ag improves as mentioned above, but when the above-mentioned element is 
added to Ag-rare earth elements, there is a merit that oxidation resistance improves further, controlling decline in 
the reflection factor by alloying. Generally, when oxidation resistance was evaluated from the decrement of the 
reflection factor in the about 780,650,405nm wavelength region which is the practical laser wavelength used for 
optical information record, and these elements were added 0.5% or more in total, oxidation resistance improved 
[ although the oxidation resistance of an optical information record medium was estimated by the decrement of a 
reflection factor, ], but when it exceeded 5%, compared with pure Ag, it became clear that oxidation resistance 
falls. Incidentally, about the wavelength of laser, although it was 780nm by the specification in front of time cost 
(CD), it is expected by future specification (DVD) that it is set to 650nm, and also blue laser (405nm) becomes a 
criterion by the next-generation specification in 2002 and afterwards. 

[0056] Although the operation by the above-mentioned element on an anti-oxidation disposition is different a litt 
with the class of element, controlling in the range of Cu:0.5-5.0%, Au:0.5-5.0%, Pd:0.5-3.0%, Mg:0. 5-3.0%, 
)ffi:0.5-3.0%, and Ta:0.5-3.0% is recommended. Among these, an operation on an anti -oxidation disposition has t 
merit that cost sticks at a low price, although Mg, Ti, and Ta are inferior compared with Cu, Au, and Pd. Moreov 
similarly, although an operation on an anti-oxidation disposition is seen, noble-metals elements other than Au or 
(Ru, Rh, Ir, etc.) also have high cost, and it is not practical. In addition, these elements may be used independentl 
and even if they use two or more sorts together, they are not cared about. 

[0057] Although the reflecting layer for optical information record media of this invention contains the above- 
mentioned component and is Remainder Ag, it is the range which does not spoil an operation of this invention 
further, and may add other components other than the above-mentioned component. For example, noble metals a 
transition elements (except for what was mentioned above), such as Pt, may be positively added for the purpose o 
property grant of the improvement in a degree of hardness etc. Moreover, the impurity beforehand contained in t 
gas constituents of 02 and N2 grade and the Ag-Cu radical alloy which is a dissolution raw material may be 
contained. 

[0058] In this invention, it is recommended that Ag radical alloy which consists of the above (a) or a component 
presentation of (b) is formed by the sputtering method. The improvement element [ as opposed to a substrate etc. 
the case of the mode of element [(a), for example, the above used for this invention ] in adhesion (Cu, Ti, Nd, W 
Mo, Sn, germanium), Reflection property and anti-oxidation disposition top element (Au, nickel, Y, Nd)] a solid 
solution limit [ as opposed to Ag at equilibrium ] - very - being small (Au carrying out all rate dissolution in 
addition) - in the thin film formed by the sputtering method It is because the above-mentioned alloy element exi 
in homogeneity in Ag matrix, consequently sulfurati on -proof nature and adhesion improve remarkably compared 
with the case where Ag radical alloy thin film is formed by the other thin film forming methods, since non- 
balancing dissolution is attained by gaseous-phase quenching of the sputtering method proper. 
[0059] Moreover, it is desirable to use Ag radical alloy (henceforth "ingot Ag radical alloy target material") 
produced with the dissolution and casting as sputtering target material in the case of sputtering. Systematically, 
since [ uniform and ] a sputtering yield and an outgoing radiation includeangle are uniform, this ingot Ag radica 
alloy target material is because the optical disk of high performance is manufactured more, as a result of stabilizi 
Ag radical alloy thin film (reflective metal layer) with a uniform component presentation and being obtained. In 
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addition, if the oxygen content of the above-mentioned ingot Ag radical alloy target material is controlled to 100 
ppm or less, since it will become easy to hold a film formation rate uniformly and the amount of oxygen of Ag 
radical alloy thin film film will also become low, it becomes possible to raise remarkably the reflection factor of 
Ag radical alloy thin film concerned, and corrosion resistance (especially sulfuration-proof nature). 
[0060] In addition, it is recommended that the reflecting layer of this invention consists of a monolayer. In the 
reflective metal layer for optical information record media, the reflective metal layer which consists of a 
configuration of those other than monolayers, such as a thing of the two-layer type with which the inorganic 
protective layer was covered on this metallic reflective layer, and a thing of the two-layer type with which the 
laminating of the different metal thin film on this metallic reflective layer was carried out, is also proposed. Amo 
these, when the former carries out the laminating of the inorganic protective layer on a metallic reflective layer (A 
alloy thin film layer), and the latter, on the other hand, carries out the laminating of two kinds of different metals 
alloys aiming at the endurance reservation under adjustment and heat and high humidity of thermal conductivity, 
two or more demand characteristics which have the relation of a trade-off will be satisfied to coincidence. Howev 
in the case of which, an inorganic protective layer or a different metal layer must be separately formed on a meta 
reflective layer, and a manufacturing cost (ingredient cost + membrane formation cost) increases. On the other 
hand, the reflecting layer of this invention is constituted like the above, and since it excels in many properties, su 
as adhesion, a reflection property, and endurance (oxidation resistance), and it is necessary not to dare consider a 
two-layer type and a desired property can be demonstrated with monolayer structure, there is not enough fear of 
manufacturing-cost rise at itself, either. Of course, with the meaning which may make it the above-mentioned tw 
layer type, and eliminates the mode concerned by this invention aiming at improvement in the further property, 
there is never nothing. 

[0061] Based on an example, this invention is explained in full detail below. However, the following example do 
not restrict this invention and all the things done for modification implementation in the range which does not 
deviate from before and the after-mentioned meaning are included by the technical range of this invention. 
[0062] 

[Example] The following examples 1-10 are examined centering on the Ag-Cu system alloy thin film of the abov 
(a). In addition, in these examples, the reflection factor was measured using the Shimadzu visible ultraviolet 
spectroscopy photometer (photometer A). 

[0063] Example 1 this example estimated the adhesion of various Ag radical alloy thin films by the patterning te 
[0064] first, Ag which consists of various component presentations shown in Table 1 - duality — a radical alloy 
target (various alloy elements are contained 2.0%) -- using - DC magnetron sputtering -- a transparence 
polycarbonate resin substrate (substrate size : 1mm in diameter [ of 50mm ], thickness) top — the various kinds A 
with a thickness of 1000A - duality - the sample in which the radical alloy thin film (reflective thin film layer) 
was formed was produced. 

[0065] Next, adhesion was evaluated by processing the above-mentioned whole sample surface into a stripe 
configuration with a width of face of 10 micrometers by photolithography and wet etching, and observing the 
existence of exfoliation of the stripe pattern after processing with an optical microscope. The result is shown in 



Table 1. 
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[0067] Ag containing each component of [ Cu, Sn, germanium, and Nd ] Table 1 — duality — with a radical alloy 
turns out that no exfoliation is accepted over the whole substrate surface, but it excels in adhesion extremely. 
[0068] Example 2 this example estimated the adhesion of various Ag radical alloy thin films by the peeling test. 
[0069] first, except for having changed the magnitude of the resin substrate to be used to substrate 
size: 12.7x12.7mm about the sample (except for Cu) accepted that adhesion is good among the samples of an 
example 1 an example 1 - the same - carrying out - various kinds Ag - duality - the sample in which the 
radical alloy thin film was formed was produced. Next, the peeling test was carried out about the above-mentione 
sample, and adhesion was quantitatively evaluated by measuring the load at the time of exfoliation (tensile 
strength). A metal fixture is stuck, respectively and it fixes to a substrate [ of a sample ], and thin film side, and 
about both the metal fixture, a tension tester performs a tension test and, specifically, the load (tensile strength) a 
the time of a thin film and a substrate exfoliating from an interface is measured. In addition, by this example, 
although adhesives were usually used for pasting immobilization of a metal fixture, in order to avoid that heat sta 
at the time of adhesion, room-temperature-setting type 2 acidity-or-alkalinity epoxy resin was used as adhesives. 
moreover, Ag which contains other elements for a comparison - duality - it examined similarly about the radica 
alloy thin film. These results are shown in Table 2. 



[0070] 
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[0071] Ag accepted to be adhesion fitness from said example 1 among Table 2 - duality — as for each radical all 
tensile strength indicates very high adhesion to be two or more 90 kgf/cm. On the other hand, with other Ag 2 
Motoki alloys, tensile strength was low and inferior to adhesion in each. 

[0072] From these results, it was checked that each alloy radical of an Ag-Cu radical, an Ag-Sn radical, an Ag- 
germanium radical, and an Ag-Nd radical is extremely excellent in adhesion. 

[0073] example 3 this example - Ag-Cu — duality — about the adhesion over the substrate of a radical alloy thin 
film etc., various Cu additions were changed and were investigated. 

[0074] concrete - Ag-Cu - duality - a radical alloy target - using - an example 1 - the same - carrying out - 
Ag-Cu — duality — after creating the sample in which the radical alloy thin film was formed, the peeling test was 
carried out like the example 2 and adhesion was evaluated quantitatively. These results are shown in drawing 4 . 
[0075] Drawing 4 shows that the adhesion reinforcement (it is tensile strength in case it exfoliates) to a substrate 
etc. tends to increase with the increment in Cu addition with an Ag-Cu 2 Motoki alloy. 

[0076] example 4 this example - various kinds Ag — duality - the reflection factor of a radical alloy thin film an 

the reflection factor variation before and behind a high-humidity/temperature trial were investigated. 

[0077] first, the various kinds Ag shown in Table 3 — duality — a radical alloy target (an alloy element is contain 

2.0%) -- using — the same approach as an example 1 — various Ag - duality - after producing the sample in whi 

the radical alloy thin film (reflective thin film layer) was formed, the reflection factor (spectral reflectance) in the 

range of measurement wavelength :800-200nm was measured. To Table 3, the reflection factor with a wavelength 

800nm in various Ag radical alloy thin films and a reflection factor with a wavelength of 390nm are written 

together. 

[0078] 

[Table 3] 
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[0079] Ag which contains Sn, germanium, Cu, Au, Y, and Nd 2.0% from Table 3, respectively — duality — a rad 
alloy each - the wavelength of 800nm - 90% or more and the wavelength of 390nm - 70% or more of high 
reflection factor — being shown - other Ag other than this - duality — it turned out that it has the outstanding 
reflection factor comparable as a radical alloy, among these, Ag which added each element of Sn, Cu, Au, Y, and 
Nd — duality - especially the radical alloy had the high initial reflection factor (reflection factor of the thin film 
immediately after forming membranes by sputtering). 

[0080] Next, using the above-mentioned sample, the high-humidity/temperature trial (it carries out at the 
temperature of 80 degrees C and 90% of humidity RH for 48 hours) was performed as an environmental 
acceleration (load) trial, and the corrosion resistance (oxidation resistance) of a reflective thin film layer was 
evaluated. The reflection factor (spectral reflectance) of a reflective thin film layer was measured about each 
sample after high-humidity/temperature test termination, and, specifically, corrosion resistance (oxidation 
resistance) was evaluated by computing the difference (namely, decrement of the reflection factor after test 
termination) of the reflection factor before and behind a trial. The reflection factor variation with a wavelength o 
800nm when giving various Ag radical alloy thin films to a high-humidity /temperature trial and reflection factor 
variation with a wavelength of 390nm are shown in Table 4. 
[0081] 



Table 41 








A=390nm 




[ -5.8 


-15.0 


Ag-2.0KG© 


-16.1 


-5.3 ( 


Ajr2.0KCu 


-0.4 


-6.7 ( 


Ag-ZO&Au 


-0.7 


-2.6 


Aff-2.0%Y 


+1.5 


+5.0 


A*-2.0%Nd 


+2.1 


+8.7 




-1.0 


-9.6 


Ag-2.0KAI 


-3.7 


-15.7 


Ag-2.0«Ga 


-16.1 


-5.3 


Ag-2.0Xln 


-11.2 


-8.9 


Ag-2.0*Pd 


-0.7 


-2.4 


Ag-2.0*Pt 


-0.9 


-1.3 



[0082] Especially Ag radical alloy containing each element of Cu, Au, Y, and Nd has little decrement of a 
reflection factor among the samples with which the experiment was presented, and it turns out that it excels in 
corrosion resistance (oxidation resistance) extremely. 

[0083] In addition, if the result of above-mentioned Table 3 and 4 is taken into consideration and it will carry out 
from a viewpoint of reservation of a high reflection factor and high corrosion resistance (high oxidation resistanc 
it turns out especially that use of Ag-Cu radical, Ag-Au radical, Ag-Y radical, and Ag-Nd set each alloy thin film 
desirable. 

[0084] In example 5 this example, the initial reflection factor when changing various additions of Cu and the 
reflection factor variation before and behind a high-humidity/temperature trial were investigated in the 2 Motoki 
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alloy thin film of Ag-Cu. 

[0085] In the detail, the reflection factor (spectral reflectance) in the range of 800-200nm measurement waveleng 
was measured about the above-mentioned alloy thin film, changing the addition of an alloy element. The reflecti 
factor was measured from the reflective thin film layer side. The relation of the initial reflection factor in an alloy 
addition and the wavelength of 700nm is shown in drawing 5 . 

[0086] Consequently, in the Ag-Cu radical alloy, with addition of Cu, the initial reflection factor increased 
gradually and became max near 1%, and when it began to fall and, as for the reflection factor, Cu addition excee 
3% after that, compared with pure Ag, the reflection factor became low. 

[0087] Next, about the above-mentioned sample, the same approach as an example 4 estimated the corrosion 
resistance (oxidation resistance) of a reflective thin film layer, and the relation between corrosion resistance and 
alloy element addition was investigated. The relation between the wavelength of 700nm and the reflection factor 
390nm, and an alloy element addition is shown in drawing 6 about the Ag-Cu radical alloy thin film before and 
behind a high-humidity/temperature trial. 

[0088] Compared with pure Ag, a reflection factor decrement is small also about which Ag radical alloy, and 
drawing 6 shows that corrosion resistance (oxidation resistance) improves by alloying. 

[0089] A reflection factor decrement with a wavelength of 700nm will become small with addition of Cu in a det 
and the corrosion-resistant (oxidation resistance) improvement effectiveness will be near saturated with an Ag-C 
radical alloy 3%. Moreover, when the reflection factor decrement became large conversely when it added further 
the addition was less than 3% and oxidation resistance exceeded 5% to improving compared with pure Ag althou 
the reflection factor decrement with a wavelength of 390nm became small with Cu addition, compared with pure 
Ag, it turned out that oxidation resistance falls. 

[0090] Therefore, in order to make a high reflection factor and both oxidation-resistant properties provide, it turn 
out that it is desirable to control by the Ag-Cu radical alloy in the range of Cu:0.5-5%. 

[0091] In example 6 this example, the initial reflection factor and corrosion resistance (oxidation resistance) whe 
changing various Cu contents and Au contents in an Ag-Cu-Au radical alloy were investigated. 
[0092] The sample in which Ag-1 .0%Cu-x% Au of 3 yuan radical alloy thin film and Ag-1 .0%Au-x% Cu of 3 yu 
radical alloy thin film (x is an addition) were formed was specifically produced by the same approach as an 
example 1, and the relation between various alloy thin films and an initial reflection factor was investigated by th 
same approach as an example 4. The relation between the addition of x and an initial reflection factor with a 
wavelength of 700nm is shown in drawing 7 . 

[0093] drawing 7 - Ag-1 .0%Cu-x% Au of 3 yuan radical alloy - Ag-Au - duality - the improvement 
effectiveness in a reflection factor by Au addition was accepted like the case of a radical alloy. When the reflecti 
factor of the alloy concerned increased to the detail gradually with addition of Au, the reflection factor became m 
near 1% and it added further, although the reflection factor tended to decrease, even if it added Au to 5% in gene- 
98% or more of very high reflection factor was secured. On the other hand, although the reflection factor of Ag 
alloy was decreasing with addition of Cu with Ag-1.0%Au-x% Cu of 3 yuan radical alloy, even if it added Cu ab 
5%, 95% or more of high reflection factor was secured. 

[0094] Next, the corrosion resistance (oxidation resistance) of a reflecting layer thin film was evaluated by the sa 
approach as an example 4 about the above-mentioned sample. The relation between the reflection factor variation 
the wavelength of 700mm before and behind a high-humidity/temperature trial and the addition of Au or Cu is 
shown in drawing 8 . 

[0095] Consequently, also in which 3 yuan radical alloy, the reflection factor decrement was small compared wit 
pure Ag and the 2 Motoki alloy of Ag-Cu/Ag-Au, and it turned out that corrosion resistance (oxidation resistance 
improves by alloying. 

[0096] In example 7 this example, the initial reflection factor and corrosion resistance when changing various Au 
contents in an Ag-Cu-Au radical alloy were investigated. 

[0097] The sample in which Ag-0.8%Cu-x% Au of 3 yuan radical alloy thin film (x is an addition) was formed w 
specifically produced by the same approach as an example 1, and the relation between various alloy thin films an 
an initial reflection factor was investigated by the same approach as an example 4. The relation between the 
addition of x and an initial reflection factor with a wavelength of 800nm is shown in drawing 9 . 
[0098] From drawing 9 , even if it is changing the addition of Au in 0 - 1% of range with the above-mentioned 3 
yuan radical alloy, it has 95% or more of very high reflection factor. 

[0099] Next, about the above-mentioned sample, the sodium chloride water-solution immersion test (electrolyte: 
5%NaCl water solution, temperature: room temperature) was carried out, and the corrosion resistance of a reflecti 
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layer thin film was evaluated. The relation between the reflection factor variation in the wavelength of 800mm 
around sodium chloride water-solution immersion 12 hours and Au addition is shown in drawing 10 . 
[0100] With pure Ag and an Ag-Cu alloy (Au content is the alloy of 0), to a thing with a large reflection factor 
decrement, a reflection factor decrement is very small and drawing 10 shows excelling in corrosion resistance 
extremely with the Ag-Cu-Au radical alloy which added Au. When Au was added 0.2% or more, most reflection 
factor decrements were not looked at by the detail. 

[0101] In example 8 this example, the adhesion over the initial reflection factor of the 4 yuan radical alloy thin fi 
which added the fourth component into the Ag-0.8%Cu-1.0%Au radical alloy, corrosion resistance (oxidation 
resistance), a substrate, etc. was investigated. 

[0102] By the same approach as an example I, the sample in which the various Ag radical alloy thin film (what 
each element of Nd, Sn, and germanium was changed in 0 - 5% of range, and was added as the fourth componen 
of 4 yuan shown in drawing 1 1 was formed was produced, and, specifically, the relation between various alloy th 
films and an initial reflection factor was investigated. The relation between the addition of the fourth component 
and an initial reflection factor with a wavelength of 700nm is shown in drawing 1 1 . 

[0103] Although the inclination for a reflection factor to fall gradually by addition of the fourth component also i 
which alloy from drawing 1 1 was seen, even if it was the case where the fourth component concerned was added 
5%, 85% or more of high reflection factor was maintainable. Therefore, it turns out as the fourth component that 
addition of the above-mentioned element is useful. In addition, when the fourth component was Sn, the reflection 
factor fall was the smallest and, subsequently was the sequence of Nd and germanium. 

[0104] Next, the corrosion resistance (oxidation resistance) of a reflecting layer thin film was evaluated by the sa 
approach as an example 4 about the above-mentioned sample. The relation between the reflection factor variation 
the wavelength of 700mm before and behind a high-humidity /temperature trial and the addition of the fourth 
component is shown in drawing 12 . 

[0105] With the alloy which added the fourth element of the above in the desirable range of this invention, the 
reflection factor decrement did not change, or was very small, and drawing 12 showed having good oxidation 
resistance. 

[0106] Example 9 this example estimated the adhesion of Ag radical alloy thin film of 4 yuan by the patterning te 



[0107] After producing the sample which specifically formed the various Ag radical alloy thin film of 4 yuan 
shown in Table 5 by the same approach as an example 1, the adhesion test by the patterning test was carried out b 
the same approach as an example 1 . To Table 5, the exfoliation situation of a stripe pattern over the above- 
mentioned Ag radical alloy thin film of 4 yuan is written together. 
[0108] 







AB-0.8SCu-1.0KAu-2.0XNd 




Ag-0.a*Cu-I.OKAu-2.0*Sn 




AgOJttCu - 1 .0%Au-2.0*Ge 




«Ag 




Ag-0.8SCu - 1 .0KAu-2.<Kt* 




Ag-O WCu- 1 OSAu-2.0%Y 




| Ag-0.8HCu-1.0%Au-2.O*AI 




Ag-0.8%Cu - 1 0%Au-2.0r,Ga 


mm \ 


Ag-0.8SCu - 1 .0*Au-2.0Xln 




1 Ag-0.8*Cu-1.0XAu-2.0SPd 


attt&i j 


Ag-0.8%Cu - 1 .0XAu-2.OWH 





[0109] A table shows no exfoliation being accepted over the whole substrate surface, but excelling in adhesion 
extremely in Ag radical alloy thin film which added each element of Sn, germanium, and Nd. 
[0110] Example 10 this example estimated the adhesion of Ag radical alloy thin film of 4 yuan by the peeling tes 
[01 1 1] The peeling test was carried out by the same approach as an example 2, and, specifically, the same approa 
as an example 1 estimated adhesion quantitatively, after producing the sample in which the 4 yuan radical alloy t 
film (X is each element of Sn, germanium, and Nd) of various Ag-0.8%Cu-1.0%Au-X shown in drawing 13 was 
formed. The result is shown in drawing 13 . 

[0112] Drawing 13 showed that the adhesion reinforcement (tensile strength at the time of exfoliating) of Ag 
h c g eg b eb eg e e 



radical alloy increased with addition of the fourth element, and adhesion improved compared with the Ag-Cu-Au 
radical alloy of 3 yuan, and pure Ag. 

[01 13] The following examples 11-15 are examined centering on Ag-rare-earth-elements alloy thin film of the 
above (b). In addition, in these examples, the reflection factor was measured using the Model810 reconstruction 
machine made from Neoark (photometer B). 

[01 14] In example 1 1 this example, change of the diameter of crystal grain before and behind an environmental t 
was observed using the transmission electron microscope (TEM). 

[0115] The sample in which various with a thickness of 1500A thin film (reflective thin film layer), i.e., pure Ag 
pure Au, and Ag-0.9%Cu-1.0%Au, Ag-0.5%Nd, and Ag-0.5%Nd-0.9%Cu-1.0% Au of each alloy thin film was 
formed on the transparence polycarbonate resin substrate (substrate size : 1mm in the diameter of 50mm, thickne 
was used, using DC magnetron sputtering as an observation sample. In addition, the conditions of an environmen 
test were made into temperature [ of 80 degrees C ], 90% [ of humidity ], and holding-time 48 hours. These resul 
are shown in drawing 14 -23, respectively. Among these, the photograph in which the particle size before a high- 
humidity/temperature trial [ in / in drawing 14 / pure Ag ] is shown, The photograph in which the particle size af 
a high-humidity/temperature trial [ in / in drawing 15 / pure Ag ] is shown, the photograph in which the particle s 
before a high-humidity/temperature trial [ in / in drawing 16 / pure Au ] is shown, The photograph in which the 
particle size after a high-humidity/temperature trial [ in / in drawing 17 / pure Au ] is shown, the photograph in 
which the particle size before a high-humidity /temperature trial [ in / in drawing 18 / Ag-0.9%Cu-l .0% Au ] is 
shown, The photograph in which the particle size after a high-humidity /temperature trial [ in / in drawing 19 / Ag 
0.9%Cu-l .0% Au ] is shown, The photograph in which the particle size before a high-humidity/temperature trial 
[ in / in drawing 20 / Ag-0.5% Nd ] is shown, The photograph in which the particle size after a high- 
humidity/temperature trial [ in / in drawing 21 / Ag-0.5% Nd ] is shown, The photograph and drawing 23 which 
show the particle size before a high-humidity/temperature trial [ in / in drawing 22 / Ag-0.5%Nd-0.9%Cu-1.0% 
Au ] are a photograph in which the particle size after the high-humidity/temperature trial in Ag-0.5%Nd-0.9%Cu 
1.0% Au is shown. 

[0116] Drawing shows that the diameter of crystal grain is growing greatly to about about 5 times to that ( drawin 
16 and 17) as which change of the diameter of crystal grain is hardly regarded before and after an environmental 
test with a pure Ag thin film ( drawing 14 and 15) and an Ag-0.9%Cu-l .0%Au thin film ( drawing 18 and 19) wi 
a pure Au thin film. On the other hand, in the Ag-0.5%Nd thin film ( drawing 20 and 21) which added rare earth 
elements to Ag, and an Ag-0.5%Nd-0.9%Cu-l .0%Au thin film ( drawing 22 and 23), it turns out that there is 
almost no change of the diameter of crystal grain before and behind a trial, and grain growth of Ag radical alloy 
thin film is remarkably controlled by addition of rare earth elements. 

[0117] In example 12 this example, it investigated about environmental -test time amount and the correlation of th 
diameter of crystal grain. 

[0118] The various samples shown in drawing 24 like an example 1 1 were produced, and the diameter of crystal 
grain was computed with the TEM image. The result is shown in drawing 24 . 

[0119] Even if the holding time increased, with Ag alloy which added elements other than rare earth elements to 
there being almost no change of the diameter of crystal grain, the diameter of crystal grain increased remarkably 
each of Ag-1% Nd which added rare earth elements among various Ag alloys, and Ag-1%Y as the holding time 
increased. Also in pure Ag, although the diameter of crystal grain increases with the increment in the holding tim 
when Au, Cu, In, Zn, and Sn are especially added to Ag, compared with pure Ag, the diameter of crystal grain is 
increasing remarkably. However, when Nd is added in these elements (for example, Ag-l%Nd-l%Cu-l%Au alio 
since most change of the diameter of crystal grain is not seen, it turns out that the particle-size increase depressor 
effect by rare earth elements is very large. 

[0120] example 13 this example - various kinds Ag - duality - it investigated about the correlation of the eleme 
addition in a radical alloy thin film, and the diameter of crystal grain before and behind an environmental test. 
[0121] The various samples shown in drawing 25 like an example 1 1 were produced, and the diameter of crystal 
grain was computed with the TEM image. The result is shown in drawing 25 . 

[0122] From drawing, as for rare earth elements (Nd, Y), the diameter increase depressant action of crystal grain 
notably seen compared with other elements. Although each of such operations is demonstrated by 0.1% of additi 
even if it adds them more than it, it turns out that the operation concerned is saturated. 

[0123] example 14 this example - various kinds Ag - duality - the correlation of the element addition and initia 
reflection factor in a radical alloy thin film was investigated. 

[0124] the same approach as an example 1 1 - various Ag - duality - after producing the sample in which the 
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radical alloy thin film (reflective thin film layer) was formed, the reflection factor (spectral reflectance) in the ran 
of 650nm measurement wavelength was measured. The result is shown in drawing 26 . 

[0125] Even if it added Au and Cu, from drawing, the reflection factor fell in proportion to the addition by other 
elements to most decline in a reflection factor not being seen. In addition, although it is made into criteria for an 
initial reflection factor to be comparable as pure Au (85.8% of initial reflection factors) currently used for the 
present condition, DVD, etc., if it carries out from this viewpoint, it will be recommended that the addition of rar 
earth elements controls each addition of 3.0% or less, and Ti, Mg and Ta to 2.0% or less. 
[0126] Example 15 this example estimated the corrosion resistance in the Ag-Nd radical alloy thin film of variou 
presentations. Corrosion resistance (oxidation resistance) investigated and evaluated the amount of falls of the 
reflection factor before and behind a high-humidity/temperature trial (the temperature of 80 degrees C, 90% of 
humidity, holding-time 48 hours). The reflection factor (wavelength of 650nm) of a reflective thin film layer was 
measured about each sample after high-humidity/temperature test termination, and, specifically, corrosion 
resistance (oxidation resistance) was evaluated by computing the difference (namely, decrement of the reflection 
factor after test termination) of the reflection factor before and behind a trial. These results are shown in Table 6. 
While writing together the corrosion resistance of pure Au and pure Ag by reference, the corrosion resistance in 
Ag-Y alloy thin film which added Y instead of Nd was also written together. 



[0127] 
Table 6] 




(*>) 




(%) 




65.8 


85.1 


-0.7 




90.5 


83.5 


• -7.0 


Aa-1%Nd 


89.0 


87.1 


-1.9 ! 


A*-1%Y 


89.5 


87.4 


-2.1 


A*-1%Nd-1%Au 


88.8 


67.7 


-1.1 


A«-1%Nd-1%Cu 


88.6 


87.4 


-1.2 


Ae-1%Nd-1%Pd 


86.7 


85.5 


-1.2 


As-1%Nd-1%NlK 


86.2 


84.4 


-1.8 


A*-1%Nd-1%Ti 


66.4 


84.8 


-1.6 


Ag-1%Nd-1%Ta 


86.1 


84.5 


-1.6 



[0128] With the alloy which in the case of pure Ag the amount of reflection factor falls fell greatly with -7.0%, a 
was inferior to corrosion resistance, but added Nd and Y to Ag, the amount of reflection factor falls is [ about ]. - 
Becoming 2.0%, corrosion resistance improves. Furthermore, with the alloy which added Ti, Mg, and Ta to Ag-N 
corrosion resistance improves further and it turns out that corrosion resistance is improved further further in the 
alloy which added Au, Cu, and Pd. 
[0129] 

[Effect of the Invention] since it is constituted as mentioned above and increase of the diameter of crystal grain 
which is excellent in the adhesion over other thin films which constitute disk substrates (polycarbonate substrate 
etc.) and a disk not to mention having a high reflection factor, or originates in diffusion of Ag is controlled, the 
reflecting layer of this invention for optical information record media was able to boil markedly the engine 
performance and the dependability of an optical information record medium (each optical disk of a read-in mold, 
postscript mold, and a rewriting mold), and was able to raise them. Moreover, the sputtering target of this inventi 
also does so the merit that the reflective thin film layer excellent also in many properties, such as adhesion beside 
the merit that the component presentation of the reflective thin film layer which is suitably used when forming th 
above-mentioned reflecting layer for optical information record media by sputtering, and is formed becomes easy 
be stabilized, structural stability, a reflection property, and corrosion resistance (especially oxidation resistance), 
obtained efficiently. Especially the optical information record medium of this invention is useful to the optical 
information record medium except a magneto-optic-recording medium. 



[Translation done.] 
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